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A Note of Appreciation

This University Forum would not have baen possible without the efforts of David Grossman, director ot independent
study at the University of Minnesota. who designed and organized the program.

Carol Gasparach, CHEL Project associate, worked tirelessly to assure the smooth functiorung of the Forum and pro-
duction of this publication. Jean Preer, journalist and educator, served as the reporter for the Forum. It is her work
that formed the basis for this document. Wendy Sibelman and George Faux of the NUCEA siaff played mQyor role
in the preparation of this publication. Kate Lowman provided final editing assistance.

Many of the members ¢f the CHEL Commission actively participated. Paul Miller, president emeritus of the Rochester
Institute of Technology, Governor John Carlin of Kansas, and Harold Miller, dean of continuing education and exten-
lon at the University of Minnesota, chaired the three main sessions.

Finally, the Project is most grateful for the invitation of IBM s Corporate Technical Institutes from Robert DeSio, 1BM s
director of university relations, and the support of the IBM Corporation. The Forum was the first outside  event heid
at CTL and the efforts of Robert DeSio and His staif contributed fo the success of the program.
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Challenges to Continuing Higher Education
Corporate/Campus Collaboration

The NUCEA Continuing Higher Education
Leadership Project

Social, economic, and technological change pre-

sents continuing higher education with the need
for forceful and effective leadership. Recognizing
that need, the National University Continuing Edu-
cation Association (NUCEA)in 1984 initiated a five-
year project fo develop leadership both within and
for continuing education, and to idenfify significant
policy issues affecting the field. The NUCEA Conti-
nuing Higher Education Leadership Project (CHEL)
is funded by the WK Kellogg Foundation, and is
directed by a national Commission including re-
preseniatives from government, indusiry, and
higher education.

The University Forum

Continuing higher education has historically
been in the forefront of higher education’s efforts
to respond fo the needs of society. The University
Forum represents one of the CHEL Project’s efforts
to identify and explore the significant issues fac-
ing sociely. Through the Fora, leaders from continu-
ing higher education, business, public affairs, and
higher education come together to discuss and
debate these issues. What emerges is not only a
greater understanding of the issues, but also ideas
for programs responding to the issues and needs
idenified at the Fora.

The CHEL Commission’s goal is not only fo ex-
plore the critical issues which it identifies, but also

fo develop a model of issue oriented professional
leadership development.

The Thornwood Forum:
Corporate/Campus Collaboration

Too often, colleges and universities approach
corporations as the "vendors” of knowledge, eager
for aslice of the billions of doliars spent on educa-
tion and tramning. In furn, many corporations fail to
articulaie their long-term needs from higher edu-
cation and are then disappointed when institutions
cannot respond with new programs on short notice.

The goal of this University Forum was 10 go be-
yond the vendor-client relationship to develop a
basis for mutual understanding. By examining the
challenges facing both industry and higher educa-
tion, by better understanding the nature of the cor-
porate culture and of the campus culture, we
begin to see where our common interests iie.

The Forum was organized to promote this un-
derstanding, with panels of continuing educators
and senior academic administrators reflecting on
the challenges put forth by industry leaders. To en-
hance the value of these discusstons, the CHEL Proj-
ect staff selected examples of programs offered
by inshitutions meeting the chalienge of corporater
campus collaboration.

The most valuable outcome was the sharing
of concerns. It is often very difficuli for individuals
from the campus and the corporation to commu-
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nicate effectively. There has been consigerabie
discussion of late and much written, but whai re-
mains is a serious need for mutual understanding.

The site of the forum, IBM's newly constructed
Corporate Technical Institutes, provided an appro-
priate setting fo explore corporateicampus colia-
boration through high technology industries The
increasingly rapid pace of .echnological change
and increasing infernational competition, for ex-
ample, demand improved education, fraining,
reeducation, and refraining efforts. High tech cor-
porations are making increasing use of their tech-
nology in their own education and fraining, Sug-
gesting potential uses in the college classroom, a
point of not inconsiderable controversy on univer-
sity campuses. Also, the “brain drain” of top scien-
tists and engineers fo the corporations has senous
implications for higher education. Finally, the in
creasing use by the computer world of early retire-
ment fo maintain fullemployment policies suggests
the growth of a new group with special needs for
higher education

Terry Gildea, manager of technical raining at
Hewlett Packard, told the Forum that “the future of
your institutions and mine depend upon our being
able to come up with creative and workable coop-
erative efforts.”

James 8 Hirsh, Director
NUCEA Continuing Higher Education
Leadership Project




High Tech Industiies: Staying on the Technological
Forefront Through Employee Reeducation:

In the next decade, our system of higher
education, one of the most vibrant and envied in
the world, faces great changes Those of us in in-
dustry have already expenenced Q similar set of
changes; perhaps our expernence will offer some
perspeciive on these challenges for academia

Industry Problems

American Indusiry is facea with great compet-
ive challenges. The Japanese have revolutionized
the American automobile indusiry. They taught
market researchers that there really was a huge
market for small, fuel efficient, ingxpensive Cars
They deiected. before we did, the shift in our values
which ended the reign of the automobile as ama-
jor determinant of status in American society

Aithough one can make too much of it, the Ja-
panese have also taught us that there 1s more than
one way o organize a manufacturing company
Therr concepts of lapor retations, “justin-time  In-
ventory, and total quality control have been widely
studied and. In some cases, adonted by Amerncan
companies

Closer to home, atleast for me, 15 their success
in the electronics industry Telewsion sets are no

10

>
4
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Terry L. Gildea
Manager of Technical Training
Hewlett Packard Company

longer butt in this country Much of the mosttech  tender in the space business The most exciting
nically advanced and, at the same time, mostin -~ work of ate 1n high energy particle physics re
expensive consumer electronics are manufoctured  search s being done at the ¢ sropean Center for
in Asia These are not just copies of Amencan prod  Nuclear Research near Geneva The United States
ucts. The Japanese invented VCR equipment and s nolonger the only. and perhaps not the leading.
created the market for them nation in this field

la a shghtly more esoteric field, Hewlett Pack-
ard buys most of its infegrated circut memory Chips
from Asian suppliers. Comparedfodoresticprod  “Even as we wonder why the

ucts, the performance of these chigs is equal the
price 1s lower, and the quality 1s higher The Japa- Japanese aré so succeSSfu”

nese essentially own fhe 64K chip business we continue to educate more
Even as we wonder why the Japanese are so  Jgwyers than engineers,”
successful, we continue {0 educate more lawyers
than engineers. Japan educales four times as
many engineers as they do lawyers We can'tseem The problem 15 not just one of technology Of
to understand why we have a lability insurance  engineenng Our traaiional commercial frading
chisis in this country at the same time that we have  oatferns are undergoing great change The Pacific
a $50 bilion annual frade deficit with lacarn i natons have become our largest frading part-
We face challenges from ofher drections Snce  ners, but we continue fo feach French and German
the Chatienger accident, we have had toconsider  n ouf schoots, and onwy rarely Korean or Japanese
senously whether or not the French space program In our own nation, we are seeing a dramatic
has created a more relable space vehicle launch-  change in the ethnic composition of our society
er than our own shuttle The European space pro-  Intne San Francisco Bay area, most public notices
gram, white not without problems. 1s a senous con- - are printed 1n English, Soanish. and Vietnamese
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Some studies have indicated that by the year 2000,
just 14 years from now. there will be more native
Spanish speakers an English speakers in the state
of California In spite of this, we continue to edu
cate our high school students as if they will need
no language other than English

Le. me suggest, as one hypothesis, that we are
educating people for the wrong jobs and pro.id
ing them with the wrong skills Our colleges and
universities need 1o change the educational pro-
grams they currently offer Our nation's future lead-
ers must be prepared 1o lead in this new global
environment They must be market sensitive in a
multinationar, mutficultural, and multilingual con-
text. The producis and services that we offer must
compete in an infernational marketplace

Language skills are becoming increasingly im
porfant Hewlett Packard has just announced a
personal computer with keyboard, display, and
printer suitable for Asian languages, Korean, Chi-
nese, and Japanese For several years, we have
manufactured printers capable of printing in Cyril
lic or Arabic scripts Our former exclusive focus on
Western Europe is no longer appropriate.

It has often been argued that either we are in,
or we are about to enier, the information society,
that the United States is becoming a service econ-
omy: that manufacturing is dying in this country
Like so many generalizations, there is some truth
in these observations, but they should not be ac-

ceptedat face value For example, we shll manu
facture about the same fraction of our domesnc
needs as before We do i, however, with a smalier
labor force We have also iost miary ot our export
markets, as other countries have learned 1o make
their own steel, automobiles, and other goods

if we are in or entenng the information age.
ther our experiences in the high technology indus
tnes are relevant As creators of these technologies.
we fend 10 use them eqarlier than other industries,
and so are the first to expenience the changes they
bring about.

New knowledge s the life biood of our bus-
ness. Every year, we derive about half of our reve-
nues from products that did not exist three years
earlier In the electronics industry, products are
rapidly replaced with better ones which have more
functionality at even lower prices. In fact, elec-
tronics is the only industry in the history of mankind
in which prices have fallen 30 percent per year,
every year, for more than a quarter of u century,
As aresult, if we at Hewlett Packard de not replace
our products with newer ones using the latest tech-
nology. our competitors will

itisaconstantrace Every year, we have 1o run
faster just fo stay even. All of this puts a very high
premium on technical excelience \ve spend 10
percent of sales on research and development
every year, thus. the engineernng workforce is cru-
cial to our business success

S N ¢ 1
Terty Gildea

One of the problems we face today is that an
electricai engineer nas a half Life on the order ot
five years Inthe field of computer science, the haif
life 15 only two and a half years Last year, for the
first time, Hewlett Packard hired more computer sci-
ence mayors than elec.ncal engineering majors
ne haif life of trus crucial segment of our workforce
s getting shiorter, and with every passing year, the
knowledge and skills of our engineers are atrophy-

ing

University Problems

We in industry are not the only ones facing
these problems Let me assure you that we are well
aware of the situation on campus The same rapid
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pace of technology that provides new and dy-
namic marxets for us makes laboratory equipment
obsolete for universifies Most of the undergraduate
laboratories in engineering colleges around the
couniry are a disgrace. All of the estimates which
fhave seen place the cost of upgrading these laks
af several billion dollars

Demographic projections indicate that there
will be fewer students of fraditional college age
fhan we have enjoyed in recent decades Fewer
students franslates into smaller classes and lower
tuition revenues The competition for the best stu-
dents is growing tougher each year

The concern over federal budget deficits has
madeit harder to obtain research grants. Stipends
for graduate studenrts are few and far between,
and faculty must be content with less ambitious re-
search projects due fo the lack of financial support

Higher education is faced with a situation of
steady or declining revenues Al the same time, the
tenured faculty would ike 10 receive annual salary
raises To put it mildly, this is not a situation de-
signed to promote happiness on campus And the
situation carries the seeds of even more serious
problems in the future Earmning aPh D and under-
taking a lifeiime of teaching and research on
campJs is not viewed by our brightest studenis as
an afiractive career choice

The senior faculty are teft with crushing work
loads They must write more research grants be-

cause the success rate is going down, they must
*ry t0 corapensate for any deficiencies in the fecich-
ing skills of junior facully, they must iry to work
around obsolete lab equipment, restructuning their
teaching and research to minimize the impact of
inadequate equipment While facing these prob-
lems, their real income is falling as faculty saianes
fril to keep pace with salanes in industry

s it any wonder that technical obsolescence
is overtaking our engineering faculties? The same
half life phenomenon that we observe in industry
Is operating on campus 1t is not, however, always
so apparent The faculty can and does specify
what courses the students must take Professors
need only be current in the one or two courses
which are in theur field of interest, and then they
canrequire that students take them This somenmes
results in studenits being less well prepared than
those of us In industry would like

One institution has recogrized this probiem
Massachusetts insttute of Technology has, for sev
eral years, been giving short courses during semes-
ter breaks to ts own faculty Sophomore and junior
undergraduate courses have been oversubscribed
by senior faculty eager to learn the "newest things
in the field ”

Indusiry’s Solution
We have always thought about unempioyment
due to structural changes in the workplace as if it

were solely a blue collar phenornenon. it was ai-
ways the steel workers and the auto workers who
were going fo be put out of ajob In the electronics
industry, automation has aiso eliminated iarge
numbers of factory jobs. At Hewiett Packard, we
have extensive empioyee educaton programs de-
signed to convert matenal handlers and etectronic
assemblers into productive word processors, etc
RetrGining the workforce for new occupahons is
rapidly becoming a way of kfe Only by doing this
can we avod the social costs of whole towns whose
eoconomic raison d étre nas vanisned Only through
employee education programs can we raise the
skill level of our workforce to maxe it competitive
with foreign industries’

However, refraining needs extend teyond pro-
duction workers We are actuaily retraiming most
of our engineering workforce These men and
women are the cream of the crop, the intellectual
elife of Hewlett Packard, and they are obsolete.
Since 1980, our industry has shifted from a nard-
ware design environment 1o a software design en-
vironment While 70 percent of our engineering de-
sign work today s soft»are-related, many of our
engineers were educated in 1he infncacies of hard-
ware design in the days before “software” was
even a word, much fess a complete degree pro-
gram Ths resulis In @ mayor resource commuitment
to education at Hewleft Packard And Hewlett
Packard is not alone in this commitment The site




of this University Forum, 1BM’s Corporate Technical
Institutes, represents IBM's commitment fo conti-
nually educate its technical workforce.

The Campus Solution

The “villain" in all this is technology, more par-
ficularly, the rapid pace of technological change
And yet the same technology that leads to the
problem also provides us with the solution. Let me
give you an industrial view of this opportunity, and
then be so bold as to sugges: some ideas for the
campus.

1 think that we shoutd consider ail of the “bad”
things which | have been discussing as real oppor-
tunities for improving our respective organizations.
The problem is that we all want opportunities, but
none of us wanis change. Change, however, is the
technological imperative of our age. Since we do
not have a choice, my posifion is that we should
make the best of this situation,

At its most fundamental level, ihe solution boils
down to getting more oulput from the same re-
sources; what those of us in industry call produc-
tivity improvements. The way to free faculty time for
selfimprovement is to find ways to tedch more per
hour. The way to find more money for faculty saia-
ries is to make each faculty member more produc-
tive. This is not an argument tnat is easily soid to
faculties. Before the advent of the intellectual work-
force in industry, it would probably have been im-
possible 1o argue for increased productivity, and
even now it will be difficult.
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But we have found \.ays 1o make research
more efficient. We are constantly developing tools
which make each Hewleft Packard engineer more
productive, tools which allow the average engi-
neer o produce more intellectual work in the stan-
dard 40-hour work week.

We are also developing teaching techniques
which aliow students to learn faster and more thor-
oughly, techniques which allow ihe average stu-
dent fo learn more in a 40-hour week. In fact, we
have recently finished working with fwo MIT profes-

The use of high technology in higher education is evident in this microcomputer lab at the

sors to revise their teaching marerials for a major
undergraduate course to help them make the
pedagogy more effective

The idea that we need to use appropriate
technologies to improve teaching productivity is
not limited to the engineering sciences. We need
to use the same technologies in teaching the hu-
manities. One of the problems with our current en-
gineering curriculum is that there is not enough
time 1o include sufficient study in the humanities,
Engineering students spend all their time studying

Y
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engineering and when they graduate, they don't
know how to apply that knowledge fo solving
society’s problems.

if we could improve the productivity of the
learning process, we could make time for engi
neering students to take more liberal arts courses
They could learn o be better communicators and
to work more effectively with people in organiza
fions.

We have, of course, made some progress in
applying the new information technologies to aca-
demic life Many college libraries now have com
puterized databases for catalogs. Many students
can use computer terminals fo search the literature
intheir fields Some students are bringing their own
personal computers fo the campus to uce mainly
as word processors, and some insfitutions now re-
quire that each student purchase a personal com-
puter But we have yet to reach the point where
these simple tools are applied on a scale any
where approaching their applications in industry.

It would seem to me that felevision could be
much more widely used on campuses, and not just
torecord “talking head” lectures. As anyone who
has waiched public television knows, the television
camera can bring us new experiences not eco-
nomically obtainable in any otherway It can allow
students to see naturai science in the most remote
places on earth, farunder the seaandin danger-
ous environments. Television has even fransported
us inside the human body.

The people at Cal Tech have produced a series
called "The Mechanical Universe.” It contains
some marvelous dramatizations and, more impor-
tantly, some excellent experiments. Television and
computers could revolutionize the laboratory sci-
ences. Using computer simulations, we can give
the student control over an experiment's parame-
fers, allowing 1ne exploration of a wide range of
alternafives in arelatively snori period of time. We
also do not run the riz} that a mistake would blow
up the laboratory. Television can be used fo pro-
vide demonsirations of dangerous or expensive ex-
periments which are impractical for students to
carry out on their own. Using television and com-
puters, colleges and universities can avoid the
necessity of purchasing seldom used, but very ex-
pensive, lab equipment.

Neither television nor computers will elimincte
the need for students fo participate in real "hands
on” laboraitory experiments, but many of the key
concepts could be taught using the newer tech-
nologies.

Computer simulaticns are perhaps even more
important than television. After all, in modern en-
gineering practice, most designs will be created
using computer simulations. ‘We no longer buiid a
series of medels, each one incrementally better
than the preceding one What fraditionally has
been a significant part of the engineer’s job is now
largely done using Computer Assisted Engineering.

If television and computers are individually im-
poriant 1o improving feaching, how much more im-
portant is their marriage, the computer controlied
video laser disc? Here we have a technology which
promises to offer us the best of both worlds. Using
techniques such as those used in the famous MIT
tour of Aspen, Colorado, we can provide the stu-
dent with real individuaiized exploratory iearning
experiences.

Now, just having these tools and realizing their
potential does not give us good education. We all
know that most television 1s temible, or at least not
very educational. Using these tools requires enor-
mous commitments of resources, both time and
money. At Hewlett Packard, we opercte a network-
quality television studio. it costs us $2,000 per min-
ute fo produce educationa! material. However, for
many subjects it is shil the cheapest altenative

in general, | think universities have a much too
constrained view of academic specialfies. At Hew-
lett Packard, we have an employee who is a former
professor of Greek. His interest in comparative
languages, along with his communication skills
and desire o teach others, has made him a vaiu-
able customer support engineer for computer lan-
guages. Unfortunately, he probably would not be
hired by any university computer science depart-
ment because he does not have the proper aca-
demic qualifications.




Let us consider another example: For a number
of years, Hewlett Packard has been using satellite
television for instructional purposes. We now have
what we believe is ine largest industrially owned
television network in the world. It's wonderful, it
brings our fop people to our employees, regard-
less of where they are located. The National Tech-
nological University * otters similar advantages 1o
universities. It is now possible for engineering schools
{o offer iheir students special courses which atiract
low enrolimenis without having o hire a facuity
member in thai narrow specially. It is a logical ex-
tension of the Cross registration arangements which
are common in higher educ~ .on.

As rary educators will attest, these efforts at
cooperation do not come easily. There are mar. -
political barriers 1o overcome, The human species
is naturally a territonal animal, and the turf wars
resulting from these efforts are legend. My mes-
sage is that the coming of the new information age
leaves us no choice but to solve these problems.
The future of your institutions and rrine depend
upon our being able 1o come up with creative and
workable cooperative efforts.

The best teaching is, or ought 1o be, a highly
personal activity. As teachers, we should be hum-
ble enough 10 recognize that most learning takes
place in the dormitory, not in the lecture hail. lam

*See descriphon of NTU page 26

“Higher education will have
fo become the principal pro-
vider of lifelong learning,
boih 1o ifs own faculfy and
staff and fo graduates work-
ing in indusftry.”

not advocatine the replacement of student facuity
nteraction wili, cold, technological automai.on.
lam, hc ever, suggesting that by creatively using
the available technologies, we can provide more
time for personal teaching and for a more reward
ing career for our faculty.

We probably need to change the reward sys-
tem on campus. Teaching is undervalued in rela-
tion fo research. Let me give you ¢n example from
my own company. Historically, Hewleft Packard
flounshed as a group of autonomous, independent
divisions. Each division had ifs own product line
charter and, faken as a whole, Hewletft Packard
offered a broad iine of insirumentation second fo
none. Somewhere in our cataiog, we had an in
strument for every frequency from DC tu light. We

prided ourselves on the breadih of our catalog of-
ferings and the independence of each division,
each an expert in its own field of activity.

The internal culture of cur organization re-
warded independence. At the margins, our divi-
sions competed against each other. We felt that
some internal competition was healihy. This system
built one of the great industrial organizations of the
modern world. It has been studied, written about,
and imitated. It has been faniastically successful.
A few years ago, we found that the very reward
system that had been responsible for our past suc-
cess stood in the way of our future progress. Today,
the cntical need is fo build systems in which alt the
pieces fit together. Anyone who has iried fo run
Apple Macintosh software on an 1IBM computer, or
to hook up a Hewlett Packard plotter fo a Compaq
computer will undersiand the problem. Now, the
requirement for success is rooperation, not com-
petition.

[ will not insult your intelligence by drawing the
analogy between our calalog and yours, between
our divisions and your departments, beiween our
need fo change and yours. | have heard at least
as many arguments as any of you about quality
conirol of the final product and how it would be
damaged by letling some other person or depart-
ment have some influence over it.




A More Perfect Partnership

We must form more perfect parinerships be-
tween industry and academia if we are fo accom-
modate the rale of change which we are experi-
encing. S zcifically, universities and colleges will
have 1o rethink their missions | will even suggest
what thal new mission should be, Higher educa-
fion will have to become the principal provider of
elong learning, both to its own faculty and staff
¢1d to graduates working in indusiry.

Universily faculty need lifelong learning for a
number of reasons. First, &s intellectual stimulaiion
fo enrichi their own professional careers. We need
to develop cooperative programs in which indusiry
provides shori-term employment opportunities for
college facuMty. ihis is what 1 like to call the “reality
check " itis anideal wav for faculty fo leam about
what their studenis will face in the workplace afer
graduation. here are many skills required on the
job which are not commonly faught in college Vet
most college studeri!s rely on the teaching faculty
to guide them in assessing their career strengins
and weakresses

Much of the development of new technology
now takes place in industrial labs This is a relatively
new phenomenon Historically, universities discov
ered new knowledge and industries developed
the commercial applications of these discoveries
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Theseroles are no longer fixed in concrete Inmany
fields, the cost of research and it fremendous i
pact that research can have. niot only in creating
new businesses, but also leading to obsolescence
in existing businesses, have resulied in the indus
Irialization of research indusinal campuses nvai
Jniversity campuses in their amenities as well as
in their laboratory facilities 1t s essential that inaus-
iry develop betier ways to communicate thew ais
coveries to the universities so that this new knowl-
edge can be incorg draied info the curnculum,

Represenlofives of lugher educahon tour a student research laboralory at the 1BM Carporate
Technical Institutes in Thornwood New York

The chalienge which | suggest then, is three-
foid. Fust, think about changing the sulgjects taught,
and about using knowiedgeabie experts from in-
dustry 1o keep abreast of the latesi devetopments
Second., think in even broader terms as you seex
{0 expand your audience peyond the traditionat
18- 10 22-year-old undergraduate, inCluding NGus-
inal empioyees and your own facuity Friquty.
change yout 0rganizahon and reward system 10
promole effective use of the best educationaliech-
nology o achieve these goals.




Challenges

To Corporate/ Campus Collaboration

INDUSTRY'S PERSPECTIVE

Technological change is affecting aii sectors
of society, but if often hits industry sooner and more
intensely. As a result, the fraditional relatior:ships
between corporations and higher education are
changing as well. At tb= University Forum, represen
fatives from high tech indusiries described the
challenges facing both sectors and suggested ap-
proaches for more fruitful partnerships.

The Corporation and the Campus:
Developing New Parinerships
Robert DeSio
Director of University Relations, 1BM

Rapid changes in the knowledge base chal-
lenge the ability of industrial scientists and engineers
to stay current and the capability of universities to
offer up-to-date courses and degree programs
Factors in the markeiplace, such as international
competition and the rapid pc >e of technological
change, have required corporations to act faster,
adapt more quickly, and forge ahead of their sci
enlific and technical counterparts on campus. In
manufacturing, high tech engineers are actually
applying new technologies io products before the
underlying scientific principles are undersiood

Corporate/campus collaboration is crucial,
Higher education provides the fundamenial know-
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edge base, while indusiry provides specialized
training that enabiles technicai professionals to do
the job. You provide the foundation. And we add
1o it. When peopile first come into our business and
then throughout their careers, we provide them
with whatever training is necessary to do their cur-
rent job. Training is re ated to the job, and that is
tactical.

But in the face of technoiogical and market
pressures, corporations are becoming increasingly
involved in education as well as fraining. it is im-
portant for people to go back to the university or
to provide them with education. Education has be-
wome a fundamental part of the fotal sirategy
However, new disciplines are now evolving in the
high tech industries before moving into the univer-
sities. The creation of the Corporate Technical In-
stitutes at IBM illustrates the way in which indusiry
is anficipating and shaping new areas of aca-
demic interest.

In 1960, IBM established a computer science
school and nvited university faculty to atiend its
programs so that the faculty could return fo therr
campuses to set up computer science programs

Five orsix years ago, manufacturing had alow
sfatus on engineering campuses 1BM recognized
the need to develop programs in manufacturing
and set up a program 1BM developed its own
courses in robotics, CADICAM, and facilifies engi-
neering at a time when only one university in the
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country offered a masters degree in manufactur-
ing systems engineering. Affer establishing the
Manufacturing Technology Institute, 1BM ran @
competition to stimulate universities to develop
graduate programs in manufacturing engineering,
and gave grants of $2 million each to five institu-
tions to support the establishment of graduate pro-
grams. There are now 56 such programs in exis-
tence. We set up our schools out of desperation
and then we fried to influence the academic
community.

Barriers to Collaboration

in general, universities are not organized o re-
spond quickly to the nneds of high tech industry.
The product cycle, for example, is contracting.
Once four or five years from invention fo design fo
production, the cycle today 13 far shorter. This phe-
nomenon requires industry 1o move rapdly. The dis-
covery of new technologies often does nof follow
traditional academic disciplines.

The world i1s becoming interdisciplinary and
that 1s a problem in universities. You have ngid de-
partments, and in an interdiscipiinary world, there
Is Aifticulty in cutting across those depariments and
disciphnes. That 1s why, from time fo time, in irying
10 be responsive to what may be the shortsighted
needs of industry, it 1s hard for you fo put together
programs
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At the same time, ccrporations have not artic
ulated their strategic needs to the academic sec-
tor. Instead, they have turned to universities for
quick assisiance, not understanding that it often
fakes universities three to five years to organize the
curnicula necessary for new graduate programs.
Industry has to be much more cnsp in identifying
where it is going and letting educators know about
it. That 1s why partnerships are important.

Partnerships

Business and industry aiready recognize that
learning is an integral part of the job. in this coun-
fry, we are evolving rapidly to a national sirategy
which includes continuing lifelong learning. indus-
iry must rely on universiiies for help in keeping their
employees current. For fheir part, universities must
be more cognizant of how indusiry is applying
basic scientific knowledge, and of what is going
on in industrial laboratories. In order to prepare
your students properly, you have 1o have a very
tight set of interactions with the indusinal and busi-
ness segments.

New educational technologies have already
made possible a variety of corporate/campus Col-
laborations. Instructional ielevision, microwave
transmission, and satellite hook-ups mean that em-
ployees can iake courses at their workplace., Em-
ployers are no longer limited to the offerings of the

*See descrpton of NIU, page 26

local educational institution, but now can draw on
avast array of offenngs in diverse formats. The Na-
tional Technological University *, currently connect-
ing 22 engineering schools and a number of cor-
porations through satellite delivery of graduate
courses nationwide, is an example of the new part-
nership possibilities. Continuing educators should
examine the possibilities raised by these programs.

In seeking collaborative arangements with
higher education, industry looks for high quality cf-
ferings. Educators who make effective use of the
new technologies will be the most competitive in
the marketplace. There are to0 many university
campuses :hat are not exploiting the use of the
new fechnologies in the learning process. You are
not only supposed to be experts in the disciplines

“Educaiors who make
effective use of the new
technologies will be the
most competifive in the
marketpiace.”
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and subject areas, but also ir the process of leam-
ing and education. How do you use all that tech-
nology to reinforce and help the process of learn-
ing?

Sharing personinel may offer other avenues for
collaboration. Industry, by offering aftractive sala-
rnes and research opportunities, has drawn promis-
ing graduates away from academic careers. We
‘nindustry have an obligation and responsibility fo
the academic community to give some of that
back. IBM and Texas Instrumenis, among others,
have programs to encourage technical personnel
to pursue second careers in college teaching, ad-
ministration, and research, bJt sometimes such in-
itiatives are thwarted by academic tenure and
rigid personnel policies.

New technical employees now expect, as a
condition of employment, that their company will
support them while they compleie their advanced
degrees on a pari-time bass. This is one reason
corporations place so much emphasis on continu-
ing education. We need it, but it is also a compei-
ifive matier.

Finally, high tech corporations would benefit
from more collaborative course development. Al-
ready in the semi-conductor indusiry, corporations
are cooperating in research areas. Indusiry-wide
involvement in curricular concerns could similarly
eliminate costly duplication of effort and also fa-
cilitate corporatelcampus communication.

<9
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A bird’s eye view of IBM’s stafe-of-the-art Corporate Technical Institufes.

The IBM Corporate Technical Institutes

The first of the IBM Corporate Technical Insti-
tutes (CT1) was established in 1960 fo provide IBM
professionals with the graduate-level education
that was unavailable in universities. CTl seeks to
broaden employee capabilities and to explore
new developments in systems engineering, com-
puting, and information systems sciences.

The Thornwood facility in New York includes
state-ofthe-art computing, classrooms, a library,
educational delivery systems and support facilities,

an information systems center, individual rooms for
250 students, facully and staff offices, an audito-
rium, a dining room, residential lounges, and re-
creational facilities. CTl also houses several labor-
atories used to augment instruction with practical
application.

Candidates for CTl enroll in a competitive ad-
missions process, and are evaluated on the basis
of achievement and experience usually with the
recommendation of their immediate supervisors.
Students are encouraged to apply for college
credit at schools that they select.

CTl also broadcasts live courses to other IBM
locations via a satellite-based education delivery
system. A tutored video instruction program, using
videoiaped CTl courses, helps meet the increas-
ing demand for courses at distant IBM centers while
keeping down the costs of maintaining CTi Cur-
rently, CTlis developing programs for interactive
videodisc-based learning sysiems, computer-based
education, and computer conferencing.

Courses are taught by IBM professionals as-
signed fulldime fo CTl. Facully have teaching loads
similar to those of many faculfy on college and uni-
versity campuses, and are expected to conduct
reseaich in their fields.

In addition, CTl has established three formal
university faculty residency programs. The Univer-
sity Faculty Guest Sabbatical Program allows fa-
culty fo pursue research related to key curriculum
areas and fo pariicipate in the Institutes’ educa-
tional programs as faculty members. The Visiting
Professors Program allows facully from universities
with curricula similar 1o the Institutes’ to examine,
compare, and exchange ideas about educational
activities. The University Faculty Guest Student Pro-
gram is designed to assist universities in curnculum
development by aliowing campus faculty to par-
ticipate as students in the Institutes’ educational
programs on a full-time basis.
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Quality and Accountability:
The Foundations of Collaboration
Jack Bowsher
Director of Education, 1BM

At IBM, formulating goals and establishing long-
range plans to meet those goals is used both to
develop new products and to frain employees.

A corporation s ability to move into new areas
depends on the capability of its people. The recent
inclusion of corporate education in IBM's annual
planning and commitment process indicates the
importance of training and education fo the
achievement of corporate goals. Education and
training are the “delivery system of executives,”
essential to corporate growth, employee produc-
tivity, rasource management, and the attainment
of quality objectives. Changes, whether they in-
volve a new product or procedure, must be pre-
ceded by training if they are 10 be effectively im-
plemented. In corporations such as 1BM, which his-
torically has been committed fo full employment
and promotion from within, employees must be
trained to continue in their current jobs. They also
need education to prepare them o grow into
more responsible jobs.

Cost Effectiveness
At I1BM and other high tech companies, cost ef-
fectiveness and high quality are major concerns
of corporate education and fraining staffs. The ed-
ucation function at IBM was centralized in 1984, in
part because of the awareness of cost. Indusinal
education 1s extremely expensive. Half of the cost
derives from the salary, benefits and, if necessary,
travel expenses of the students. IBM spends be-
tween $800 and $900 million a year and employs
6,000 peopie full time for fraining and education
The fact that it costs an average of $200 a day for
each student sitting in the classroom rules out the
option of a sloppy education program.
To bring the most cost effective educational
delivery system into play, IBM has shifted as much
Between 1979 and 4984, an estimated 14.5
million people lost their jobs through plant
closings, relocations, or technological in-
novations. An estimated 20 percent of those
people need to improve their basic skills in
reading, writing, mathematics, and commu-
nication if they are 10 find jobs with good

chances for advancement.
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as 50 percent of the teaching of factual material
o computer-based training and selt-study, The
classroom should be where you apply the knowl-
edge. That is where you get into the case studies,
into the performance-based type programs.

Furthermore, 1BM is evaluating its education
and haining more closely Most educators in cor-
porations fry to resist measurement In fact, most
fraining directors cannot tell you how much it costs.
They don't want to know They are afraid that if they
know, somebody will cut the budget In our busi-
ness, the area that has the finest training and edu-
cation has the most measurements and, frankly,
gets the most resources,

Finally, when IBM goes outside the corporation,
it is looking for very high quality, customized, cost
efficient courses. In discussing a parinership be-
tween industrial education and universities, you will
find that the companies with money 1o spend and
the desire for partnership are going to expect high
quality. They are not going 1o be a bunch of sloppy
amateurs, as some articles have suggested. The
key is that we have 1o be very precise in stating
what we need from you so that you can respond
fo us. Most organizations foday are not that pre-
cise.




HIGHER EDUCATION'S PERSPECTIVE

Commission meinbers Mary Walshok, Philip
Nowlen, and Allan Ostar responded to the issues
raised by the speakers from 1BM While focusing on
different aspects of possible corporate/campus
collaborations, they urged that each sector iden-
fity its own role and interests, as well as those areas
of shared concerns in order to m _.e dialogue
more productive

New Roles for Continuing Higher Education
Mary Walshok
Associate Vice Chancellor for Extended Stuaies
and Public Service
University of California-San Diego

Higher education could learn some valuable
lessons from industry, particularly in management
planning, evaluation, and accountability. IBM's
Education Division might provide a model for con-
tinuing education programs illustrating how fo re-
late their own goals and objectives to the strategic
objectives of their academic institutions.

It may be time for those in the field of continu-
Ing education to think of themselves in different
professional terms. We have been very good ad-
vocates of the adult learner, the individual student
We might want to see ourselves in a slightly differ-

ent role and that 1s as the intermediary institutions
between universities and the world ¢. practice. The
lifelong learning needs of society are no longer
lodged in individuals but in institutions. The issue
of adult and continuing education is not just a prol
lem of the adult learner, it is an institutional iKsue

There are three key opportunities for coliakora-
tion between industry and academia. First, when
a program is in the design phase, corporate and
campus representatives need to work together fo
identify the skills and knowledge required and the
best modes for delivery. Second, as knowledge
needs change, continuing educators must become
more adaptive, through planning and develop
ment, and by training their own personnel. Third,
continuing education must become more account:
able, developing criteria for evaluation beyond
credentials, following up with users to gauge per-
formance changes in students, and involving the
corporate sector in ongoing reviews of needs and
programs.

Toward a New Approach to Collaboration
Philip Nowlen
Executive Director, Office of Continuing Education
University of Chicago

The nature of the collaborative relationship be-

tween business and education must be defined.

W2 need o get undemneath it in order to discover
the self interests on the part of corporations and
unwversities that are served by real coliaboration,
rather than by 2 vendor-contract relationship. We
need somehow 10 identify the self interests on both
sides to ennch the mix sufficiently so asto free both
sides from ther mutual ngidities.

Corporations and campuses represent differ-
ent cultures. Extended and in-depth contact,
including internships, is needed to foster better
communication. Both sides should seek . identify
“comdors of ambivalence through which to
establish new relationships. The most promising
and mos. politically neutral area for those of us on
the university side is through the service of the
soctal sciences to business and industry. Why not
tap into the disciplines of anthropology. sociology,
and international studies o aid the work of cor-
porate advertisers, marketing representatives, and
planners?

In exchange, universities can learn much from
industry. Corporations could greatly assist us, if they
knew us better, in terms of our own extraorcinarily
medieval strategic planning and management
problems, and decision support systems in univer-
sities and higher education in general. This brand
new ievel of strategic collaboration could make
this country much more competitive.




Demographic Challenges for Collaboration
Allan Ostar
President
Amencan Association of State Colieges
and Universities

The interests of education and industry are con-
verging. With the federal budget shiffing from sci-
ence education o basic research, where are we
going fo find the fulure supply of scientists, engi-
neeis, and mathematicians that we are going
1o need in companies such as IBM and indeed
inroughout our society? And, secondly, what can
we do in our schools and colleges fo give people
who are nol preparing to be scientists a greater
appreciation of the role of science and technology
inour sociely, so that they, in furn, can make intel-
ligent public policy decisions?

The shortage of qualified teachers of science
and mathemaiics in elemeniary and secondary
schools is already critical, Mid-career high iech
workers and refirees could be trained o teach not
only in colleges and universities, but also in grades
K-12.

The pool of high school graduatesis shrinking,
and minority youths, who are a growing proporiion
of new workforce entrants, have been traditional-
ly under-represented in scientific and fechnical
fields. Many of these youth will be aftracted by the

education benefils of milifary service In the face
of increased competition for high school gradu-
ates among higher education, indusiry, and the
military, these sectors must aclively coliaborate.

Our planners ought o be sithing down with your
planners and with military planners to see how the
entire society and the entire economy are gong
to be affected by these changes

L High School Graduates: United States, 1977-78 fo 1994-92
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HIGHER EDUCATION AND
LIFELONG LEARNING

Panelists Theodore Bickart, Michael Danchak,
and Leon Botstein considered the implications for
higher education of the increasing need for mid-
career training and education of scientists and en-
gineers from the perspective of university leaders.
Atissue are the difficulties technical professionals
face in keeping current over the course of a career,
the importance of a good baccalaureate educa-
tion, the role of technology in enhancing educa-
tion, and the most appropnate curricula for scien-
fists and engineers.

Effective Education, Technology,
and Teaching
Theodore Bickart
Dean of Engineering, Syracuse University

The question of cost effectiveness of educa-
tional opportunities is central to any discussion of
corporate education for high tech industry profes-
sionals. The cost per class hour in a university class-
room falls somewhere between the cost of pre-
mium, on-site corporate education and that of new
high fech delivery systems such as those utilized by
the National Technological University* . Higher edu-
cation needs to decide which approaches to ed-
ucation and training are appropriate, o look at

*See description of NTU, page 26

the cost of the various approaches, and to decide
which ones the universities should and can pro-
vide. | do not believe that universities are necessar-
ily cost ineffective. In fact, we are relatively cost ef-
fective, provided we can stay in the mainsiream
of technology as it is driving us forward.

Educators must creatively use a variety of fech-
nological means and feaching arrangements We
hve to use more technology to improve the qual-
ity of what we are teaching. If it also drives down
the cost, hurray! Faculty traditionally have re-
sponded conservatively fo the use of new fechnol-
ogy in the classroom and should explore the myr-
iad possibilities for delivering a single course,
including futored video, instructional televisicon, five
instruction, and possibly bringing in an adjunct
right into the middle of a course, if somebody from
industry can do a better job with a block of mate-
rial. In the long run, this should drive the cost down.
I like fo think of this as video-enhanced insiruction
and | think we owe that to our students.

Colleges and universities must remain involved
inthe education oi siudents beyond their years as
undergraduates or graduates throughout the dec-
ades of their work experience. This process will help
faculty stay relatively current. Similarly, faculty can
remain up to date by actively seeking sabbaticals
in the corporate world and by encouraging peo-
ple from industry o come into the university.
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Bickart: “Educators must
creafively use a variely of
fechnological means and
teaching arrangemenis.”

Reward systems at universities should not be
changed too rapidly in response to industry s needs.
High technology industries look to research univer-
sities for their premier talent. If we drastically change




the reward system, the top quality research asso-
ciated with universities could move to industry and
we may end up with just a teaching enterprise in
our universities. Universities, however, should stop
viewing facully whose primary interest is in teach-
ing as “second-class” members of the academy.

Regarding the “half-life” of engineering skills,
the majority of the curriculum in an engineering
education involves basic education that tran-
scends the short half life of he tecnnical skills which
comprise only about 30 percent of the curriculum.
This concentration on the basics best prepares stu-
dents 10 coniinue o learn throughout their careers.

Continuing educationin the sciences is chang-
ing with more direct involvement by the faculty. The
disciplines are going to have {0 paricipate more
in the definition of what will go on in continuing
education.

Knowledge Maintenance For
the Professional

Michael Danchak
Dean of Engineering, Hariford Graduate Center

Itis necessary fo upgrade and refresh skills over
the course of an employee’s whole working life. We
can't just grant the degree and send the graduate
out the door. Whether we can put oak leaf clusters

on masters or bachelors degrees, we need 1o in-
still the idea of coming back. Furthermore, the stu-
dent pool is not limited o 18- fo 20-year-olds, or
six- 10 22-year-oids. It goes all the way up 10 70. The

Danchak: I am advocating a
‘knowledge maintenance con-
tract that is built on rigor,. . .it
emphasizes the fundamentals.”

commonly held notion that engineers begin *0 be-
come obsolete by age 35 is ndiculous. wifelong
learning can prevent atrophy.

We have to be in a position to offer industry a
choice which, inits terms, might be called a “knowl-
edge maintenance contract.”

This approach has three major comoonents:
1) remedial education; 2) formal education, and
3} technical updates. Engineers and scientists need
to forestall obsolescence through the study of “for-
goften” knowledge as well as new technologies.

Very often, we must awaken old skills that have
not been exercised recently. Older employees
may need to review basic mathematics andi scien-
tific principles before attempting to understand the
technical details of new technologies. They need
to review, from time to time, subjects such as cal-
culus or quantum electronics, knowledge they may
nof have used in some fime.

Also, new graduates need to delve into nar-
row areas in much greater depth. This “first pass”
through the cycle leads to a masters degree. How-
ever, people need periodically to refurn to the
classroom, with all its homework and examinations,
to keep an open mind regarding change.

Finally, technical updates must be integrated
info the lifelong educational process. These up-
dates may be of the survey type as well as in-depth
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to allow the engineer fo undersiand and contribute
to the technology. This component may be the
most amenable 10 insiruction via computer or tel-
evision. | am advocating a "knowledge mainte-
nance coniract” that is built on rigor; insofar as it
emphasizes the fundamentals.

Corporations snould re-evaluate therr paths to
career adv incement. Too many engineers delieve
that the way to move up in the company s to ob-
tain an MBA as their first graduate degree and be-
come a manager When they are rot promoted,
they become disillusioned At least in the Hartford
areq, corporations are recognizing this and cre
saying that ‘the working degree” in engineering
is the mosters degree “We will consider funding
on MBA affer you have a subject masters

Educators must look closely at what they teach
We are in education, not in training. Fundamen-
tals are important. We need to be responsive to
industry but someone has to step back and say.
"But should we be feaching ‘oomlaut’ manufac-
turing, or is there something fundamental under
there that may be an application of manufactur-
ing? Is ihere a more generic principle we have tu
dwell on?”

Technology must be used thoughtfully in edu-
cation. The main role of facully is to motivate stu-
dens fo pursue learning on their own, Use technol-
ogy. but also keep in mind that just dispensing the
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information is not teaching, there is much more fo
the process than that | would like to encourage
everyone to think of how we can challenge the stu-
dents throughout their lifetime

The Limits of Technology
Leon Botstein
President, Bard College

s ludicrous to assume that any technelogy
can make education more efficient, or more pro-
ductive, without fundamental human intervention.
By definition, teaching is inefficient, human, and
interactive Technology can supplement the teach-
ing enterprise, but cannot funaamentally chai.ge i,

Quality undergraduate instruction provides the
founda, Lnfor lifelong leaming—programs shiould
not be too plugged into jobs. If we train people
in graduate programs in engineenng and in under-
graduate programs who are really well taught in
the fundamentalissues of science and mathema-
tics, in the conceptual bases, what we call basic
science, then their capacity to absorb efficient
retraining In continuing education is that much
greater. There is a tendency towards a surfeit of
managers and certificates. We have become a
society that we manage by protocols and certifica-
tions and not by evaluation of what people actu-
ally can do.

Bofstein: “By deiinition,
teaching is inefficient, human,
and inferactive. Technology
can supplement the teaching
enferprise, buf cannot funda-
mentally change it.”
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EARLY RETIREMENT

Like the need for employee retraining, the irend
toward early retirement presents opportunities for
collaboration between indusiry and higher educo-
fion. Some early refirements are the involuniary
result of corporate realignmenis. In 1986 alone,
corporations such as AT. & T., Kodak, Exxon, Gen-
eral Motors, and CBS all used early retirement ben-
efits as a way 1o reduce their work forces. In Sep-
tember 1986, IBM announced new early retirement
benefits. The move was designed to improve the
company’s competitive sirength by reducing cosis
and fo allow 1BM to preserve its full employment
tradition.

But an increasing number of employees take
early refiremeant voluniarily as a prelude 1o u sec-
ond career. Retirements of all kinds reflect com-
plex changes in our economy and sociely, and the
patterns are sometimes contradictory. Dale Hie-
stand, along with George Anderson, Letitia Chom-
berlain, and Art Pumo, discussed these trends and
the challenges they present o corporations and
to educators.

2o IO Unigetsity f IV anpland University College

Many professionals make several career transitions over the course of therr ives Cohege and
university programs play an imporiant role in facilitating these career transitions
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Early Retirement: implications For
Higher Education
Dale Hiestand
Professor, Columbia University's
Graduate School of Business

Average refirement age has been dropping.
yet recently enacted legislation seeks to mcke it
possible for individuals to remain in the workforce
longer. While it was once conventional wisdom to
consider 65 retirement age, a significant propor
tion of men withdraw from the labor force as early
as age 50. The proporhion has been growing for
a generation. In 1985, one in seven men aged 50
was no longer in the labor force, one in six men
aged 60 wus no longer emploved, and the aver-
agereiirement age was 63. By 1990, about 40 per-
cent of the menmay have retired by age 60, and
the average age of retirement may be less than
6Z. With each generation, mcre women are in the
labor force, peu.ng at age 5C. 3ut ¢ women
aged 60 or over, hwo of three are net en:ployed.

Confiicting Pressures
This frend has been comylicaied by contradic-
tory pressures atwork in sociely. The trend in legislo-

tion has been to bar discrimination in employment
because of age. In 1978, Congress made manda-
tory refirement before age 70 illegal. Then, in the
autumn of 1986, Congress targely eliminated man-
datory refirement at any age. Noiwithstanding these
laws, intense economic competition from abroad,
along with domestic deregulation and antitrust ac
hons, have forced many employers 1o cut ther
workforces through termination or early refirement.

Thus, retirees pursuing a second career are a
heterogenecus group, and the responses to retire-
ment are as varied as the reasons for it. For sume
itmay be a liberating experience, while for others
it can be a devastating blow to self-confidence.
Middle-aged students who return to schoot may ex
pernence a pe; . d of exploration or seek new forms
of self-fulfillment. Students with seuous mid-ifs
choices may require not only career, but also psy-
chological, counseling.

For those who enjoy the financial secunty af-
forded by generous retirement . ackages, a sec
orid career is not an eronomic necessity Conse-
quently, *hese sacen. . Jreerists may put @ high
prerr’am o0 the qualiy of work, basing their deci-
sion on whether a job is interesting, personally satis-
fying, and vhether it offers flexibility, rather than
whether it 1s highly naid.

The Economic Costs of Early Relirement
George Anderson
Manager of Corporate Education and
Retiree Relations, ALCOA

The issue 15 really one of longer life expectancy
rather than early retirement. Along with fremendous
opportunities for personai growth, longer life ex-
pectancy qiso involves ENOMOus eCONOMIC COS!S.
We say our private pensions are well-funcea. True,
But the meqical portion is not. The cost o funa the
medical portion Of pensions Iong ierm is more Inan
the cur 2nt assets of all the mayor corporations in
this country. ALCOA currently spends $100 mullion
annually for the medical portion of retirement, and
expects 1o spend between $30C and 400 muliion
a year by the turn of the century. Ongoing heaith
educalion 1s an @ConomiC necessity.

The ratio of workers 1o retirees is changing aras-
tcaily. in 1950 49 workers supported one retiree,
in 1985, the ratio was 1.7 workers for each retiree

By the year 2000, there will be 55 milion Amen-
cans over the age of 65. Assuming that § 10 6 per-
cent of the employess take advantage of pre-
refirement courses, thr liion oider studer:is may
seek educational oppu.iunities long term if the
nght programs are offered.
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Retirees as Students
Lelitia Chamberlain
Director, New York University's
Center for Career and Life Planning

Our center counsels between 2,000 and 3,000
adulis of all ages each vear. We are just begin-
ning fo learn about the stages of adult develop-
meni. When you talk about a group of 55-year-olds,
you are falking about a group that is so diversified
that our language has net yet caught up with us
and neither has our education.

In American sociely. personal identity is so
closely tied to work roles *hat retirement and loss
of that identily often presant a siressful iransition
Psychological needs mus' be addressed. None of
the education that we can offer will be useful to
people unless anxiely is reduced and siress is
handled.

Courses for older siudenis must be tailored to
fhe students’ needs Because they are wiser and
more discriminating, they need sensifive teachers
and need 1o be involved with their learning. Staff
development is essential fo providing their insiruc-
fors with the requisite skills.

Aclive encouragement, planning, and antici-
pating are crucial for a successful fransition from

worker fo refiree. | would like to see many more cor-
porateluniversity collaborations. There is ample
room for collaboration between ihe private and
the universily sector.

Second Careers
Art Pumo
Manager of Retirement Programs, IBM

Second careers will become the norm in soci-
ely. What is new is that early refir sment opportu:
nifies, the financial feasibility of if, longer life, and
good healih all lead to a second career. What's
new is nof that you can have a few more good
years on the golf course. It's thal everyone now
foresee a fulure in our sociely whare iwo careers,
not one, will be standard for many people. We
need help 1o prepare for that.

Corporations are already providing a variety
of educational opportunities for employees plan-
ning fo relire. IBM offers refirement-related educo-
fion assistance frc five years before io three years
after refirement. In 1985, some 9,500 IBM employ-
ees and their spouses attended the corporation’s
Retirement Education Assistance Program. Recenily,
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IBM offered opportunities for retirees 1o retum to
work on a femporary or pari-time basis in order to
ease the seg aralion from co-workers ang the work-
place.

According io the United Siates General Ac-
couniing Office, white males and high school
graduates have the highest rate of eaily pen-
sion receipt. Military pensions account for
more than 80 percent of recipients under
age 58. Approximately 50 percent of men
and 38 percent of women recewving privale
pensions in this age group have disabiliiy-
related benetiis.

Pension receipi reaches a high of 51 per-
ceni for men al age 66. The zenith for women
is 24 percent af age 70. The difference in
pension receipt rates for men and women
can be attributed fo the fact that fewer
women have exiended involvement in the
workforce. Many women restart their careers
later in life, accounting for the later peak age
for pension receipt.




Pennsyivania Technical
Assistance Program

1he Pennsylvania Technical Assistance Pro-
gram (PENNTAP) was started in 1965 by the Penn-
sylvania Siate University Office of Confinuing Edu-
cation and the state Depariment of Commerce.
The program was designed fo assistin the transfer
of scientific and engineering information fo the
business community.

In 1972, PENNTAP expanded to assist with
problem-solving in the public sector including
local, state, and federal govemmenis, schools and
colleges, non-profif organizations, and health care
groeups. Today, Penn State operates 24 offices
throughout the state.

Users pay no fees: the program is funded
through the state’s Depariment of Commerce and
Penn State, which also provides adminisirative ser-
vices. Other siate and federal agencies co-sponsor
the program on a projeci-by-project basis.

Inquiries are referred to one of eight technical
specialists, chosen on the basis of their professional
experience and ability o communicate. Special-
ists hold academic rank in, or are members of,
Penn State. They work full fime assisting in the trans-
fer and application of technical information for
PENNTAP. An advisory council recommends poli-
cies and priorities, and evaluaies PENNTAP's efforts.

PENNTAP disseminates information through two
avenues, a response method and an active ap-

Models of Corporate/Campus
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proach method. When a private or public user re-
quesis assistance from PENNTAP, a technical spe-
cialist analyzes the problem to determine possible
solutions. The specialist assists the user in applying
the information and later receives an evaluation
of the benefits derived from the PENNTAP connec-
fion.

In the active method, specialists disseminate
new, available information by approaching poten-
tial users. Such active contact often increases
business efficiency or avoids future problems by
matching technical information sources with
potential users.

Users report considerable benefits from their
association with PENNTAP. In 1985, reporited eco-
nomic benefifs exceeded $§9.8 million. Although it
is difficult fo measure infangible benefits, a con-
servative estimate made by the organization cal-
culates that for every direct dollar invested by the
state and university in PENNTAP, an average of
$47.7 was returned to the state’s economy.

Penn State officials are committed to further-
ing the public good in the tradition of the land
grant institution, but there have been other benefits
from the highly publicized PENNTAP. Faculty mem-
bers are used by many businesses as consultans,
and the University receives donations of funds and
equipment from pusinesses as a result of their in-
volvement with PENNTAP.

Colorado State Universiiy/Hewlett Packard
Software Retraining Program

Colorado State University (CSU) and the Hewlett
Packard Company (HP) have cooperated to de-
velop a refraining program for HP professional en-
gineers. The HP Greeley Division broached the part-
nership idea with CSU in 1986 because it wanted
to retrain mechanical engineers for careers as
functional software engineers.

CSU's Computer Science Depariment, fogether
with the CSU Division of Continuing Education,
developed a highly intensive, 12-week computer
science program on the CSU campus. Three four-
credif courses address computer architecture, pro-
gramming systems concepts, and operating sys-
tems. After successfully completing the courses,
pariicipating employees continue their computer
science education by enrolling in the State Univer-
sify and Resources of Graduate Education (SURGE)
program, an on-site videotaped program which
leads to a masters degree in compuier sciences.

CSU also provides several on-site undergrad-
uate programs for Hewlett Packard employees at
three separate locations. Whereas the engineer
retraining program is held on the CSU campus to
take advaniage of the University's facilities and
faculty, the undergraduate programs are all held
on-site to provide maximum convenience to stu-
dents. HP employees take the courses after work,
ihereby avoiding the problems of commuting to




class. The courses are taught by regular CSU fa-
culty who travel to the HP sites.

Both the Hewlet Packard Corporation as a
whole, and individual employees have benefited
from the relationship with CSU. The software retrain-
ing program is more cost effective than any ihe
corporation could have mounted on its own. More-
over, the retraining program has enabled HP {o re-
train high quality employees and shift them to more
promising positions within the corporaiton as the
oppoeriunities in their original fields diminish. The
undergraduaie program has updated the skills
and knowledge of many HP employees in a sef-
ting that facilitates both academic and occupa-
tional endeavors.

Affiliaiion with Hewleti Packard has ovided
imporiant benefits to CSU. The University has re-
ceived equipment and donations from the com-
pany, and traditional CSU students have had ac-
cess o HP experts, who have served as affiliate
faculty members on campus. CSU facuity have in-
creased their business associations and research
opporunities in the corporate world through greater
contact with Hewleit Packard personnel.

National Technological University

The National Technological University (NTU)—
a non-profit corporation—was established i1 1984
to meet the educational needs of engineers and
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4,000 hours of credit instruction from its Fort Collins,
Colorado center. While not a university, NTU does
award its own masters degrees in computer engi-
neering, compuler science, electrical engineering,

technical professionals through satellite delivery of
advanced education to the workplace.

During its first year of satellite curricula (1985-
1986), NTU delivered more than 300 courses ¢'.d
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Participating universities in the National Technological University (NTU) system have satellite uplinks
which facilitate the transmission of engineering courses as well as faculty conferences, student ad-
vising information, and special programming.
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engineering management, ard manufacturing
systems engineering. Many non-degree studenis,
however, take courses to upgrade their technical
skills for specific job needs.

NTU delivers courses from 22 participating uni-
versities, all of which are members of the Associa-
tion forMedia-Based Continuing Education for En-
gineers (AMCEE). Experienced faculty from such
instifutions as Boston University, Michigan Technical
University, and the University of South Carolina
serve as instructors. Insiructors are paid on a per-
student formula by NTU, and universities receive tui-
tion per semester hour for the courses they offer.

Partici-xants must be sponsored by their em-
ployers, with the sponsoring corporaiion providing
the on-site classroom. NTU acte as a link befween
the students and the universities, coordinafing
course schedules, tuition and fees, and student
support s&ivices. The logistics of homework and
grading generally are handled by the continuing
education division of the university delivering the
course.

Most courses are recorded at the universities
and then transmitied fo the students at their work
sites. Live teleconferences, compuier conferenc-
ing. and electronic mail faciliiate insirucior-student
communication.

Corporaiions find that satellite courses are con-
venient and flexible, and that on-site delivery greatly
reduces the costs of refraining employees for con-

stanly changing technical posifions. Alinough the
turn-around of homework is a problem for this com-
plex network, paricipating universities have reaped
many benefits from their association with NTU. The
satellite medium enlarges a program’s audience,
and greater exposure 1o business increases the
prestige and demand of fhe university’s courses.
Because most courses are recorded, universities
can maximize their course delivery af minimal cost
and logistical complexity.

The UCSD Exacutive Program
for Scientists and Engineers

The University of California-San Diego (UCSD)
Execuiive Program for Scientists and Engineers
(EPSE) addresses the special needs of senior scien-
tists and engineers wishing to expand their mana-
gerial capabilities.

Initiated in 1983, UCSD University Extension
worked closely with industry leaders from the San
Diego region o develop a program that takes ad-
vantage of the sirengths of boif indusiry and edu-
cation. The program builds on the strengths of the
University and its on-campus resources, while incor-
porating advisors o focus the program on the spe-
cific needs of businesses. This has assured maxi-
mum applicability of the coursework fo technicey’
management.

EPSE is a nine-month, non-credit program, with
classes held once a week for seven hours. Partici-
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panis receive instruction in managing profession-
als in high technology companies; developing
tools for organizing, planning, and conirol; and
planning and implementing sirategy. Courses are
taught by UCSD and San Diego State University
faculty, as well as by members of local industries
selected by University Extension.

The program is designed for the professional
engineer or scientist who holds, or is about 1o
assume, @ managerial position. Participants are
company-nominated professionals with at least
five years experience who hold baccalaureate or
masters degrees in an engineering or scientific
field. Some paricipanis hold doctorates.

Positive media coverage has helped to pro-
mote UCSD University Exiension in the field of ex-
ecutive and professional education. UCSD now
offers a Professional Certificate in Engineering Man-
agement and is developing an executive program
for engineering and research and development
vice presidenis. The expanded partne.ship be-
tween UCSD and area firms has given the Univer-
sity the experience necessary o cater o specific
business needs. Since the summer of 1985, Univer-
sity Extension has offered eight yearly seminars
through the CONNECT program. CONNECT uses
the resources of the University io link high-tech en-
trepreneurs to the technical, managerial, aad fi-
nancial resources they need by taking advaniage
of UCSD’s extensive business associations.




University of lllinois-Motorola
Masters Programs

Inthe course of the last decade, the University
of lllinois at Chicago (Ul) has developed masters
degree programs in mechanicai engineering,
electrical engineering, and computer scieiice for
Motorola Corporation professionals wishing to ac-
quire advanced technical skills.

The Division of Continuing Educufion o the Uni-
versity of illinois is responsible for inifiating the co-
operative arrangement. The programs are now
overseen by full-time Ul administratars. A commit-
tee of University facully and indusiry representa-
lives determines the course schedules and all
classes are held at Motorola’s Schaumburg, llinois
site, 40 miles from the Ul campus.

Each year, approximately 100 Motorola pro-
tessionals enroll in the program. Each class mees
twice weekly for two hours during regular work
hours to accommodate parficipanis. Class size
varies from as few as seven students fo as many
as 35. A student can earn a masters degree affer
successfully complefing 42 courses, including a
thesis or research project. On Ul's quarterly, year-
round system, a degree can be obiained in about
three years, although many participants take longer
to complete their course of study.

Ul'facully participate in the Motorola programs
on a voluntary basis. The courses are counted as

part of the regular teaching load of the facully, so
no additional compensatdion is received other than
transportation costs. Instructors are available to
meet with students before and after class to answer
questions or alleviate any logistical problems that
may develop.

The Motorola program yields imporfant bene-
fits fo the University as a whole. As a resulf of the
programs, several fac ity members have become
technical censulianis for Motorola. Such facully are
able to stay abreast of siate-of-the-art technology
in the workplace and pass along the experience
to their traditional students on campus.

The visibility of the University of lllinois at Chi-
cago both within Moforola and elsewhere in the
high-fech Schaumburg area has been enhanced.
As aconsequence, the University has received new
industry scholcrships, equipment donations, and
CO-0p programs.

Motorola also benefits from the relationship
with Ul. Professional technical skiils are updated at
a fraction of the cost of an in-house program. The
corporation faps info Ul resources more easily than
before through personal contacts with faculty and
administrafors. In so far as technical skills tcad fo
become obsolete very rapidly, the masters degree
programs have helped Motorola recruif new pro-
fessionals who are more cognizant of the need to
update their eaucation.
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